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(57)Abstract: 

PURPOSE: To simply and surely insert wafer tweezers 
into a part between wafers and to prevent the wafers 
from being broken by a method wherein a cassette 
where a number of wafers are erected and housed after 
they have been inserted into wafer housing grooves is 
set in a tilted manner in such a way that the wafer falls 
in one direction. 

CONSTITUTION: Because a handling stage 5 is designed 
to be a little tilted to the front, most of wafers 2 housed 
inside a cassette 20 set on the stage are erected after 
they have been tilted at a maximum with reference to 
wafer- housing grooves 18. Wafer tweezers 17 which are 
tilted in conformity with a tilt of the cassette 20 are 
lowered by using a vertical shift party; the wafer 
tweezers 1 7 are inserted into a part between a first 
wafer and a second wafer as indicated by an imaginary 
line; an upper-end edge is sucked by using the wafer 
tweezers 1 7. In succession, the wafer tweezers 1 7 are 
raised by using the vertical shift part; the wafers 2 are 

extracted from the cassette 20. By this setup, a housing position of the wafers 2 when the 
wafers 2 are extracted coincides with the position after the wafers have been treated; the 
wafers can be treated easily. 
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SPECIFICATION 
1. TITLE OF THE INVENTION 

Wafer Handling Method and Device for Semiconductor 
Manufacturing Apparatus 
5 2 • CLAIMS 

(1) A wafer handling method for semiconductor manufacturing 
apparatus, characterized in that a cassette 20, in which many 
wafers 2 are erected and housed through engagement with play 
within a wafer housing groove 18 keeping a constant interval, 

10 is tilted for the setting so that the wafers 2 are fallen in 
one direction; a wafer tweezer 17 tilted so as to conform to 
tilting of the cassette 20 and wafer 2 is moved downward and 
inserted among the wafers; subsequently, after the wafer 2 is 
absorbed with the tweezer 17, the tweezer 17 is moved upward 

15 while it is attracting the wafer 2 so that the wafer 2 is removed 
from the cassette 20; thereafter, the tweezer 17 is erected 
vertically together with the wafer and is then moved horizontally 
until it is transferred into the apparatus body. 

(2) A wafer handling device for semiconductor manufacturing 
20 apparatus, comprising: a tilting unit 13 for tiling a cassette 

20 , inwhichmanywaf ers 2areerectedandhousedthroughengagement 
with play within a wafer housing groove 18 keeping a constant 
interval, is tilted for the setting so that the wafers 2 are 
fallen in one direction and also for tilting the tweezer 17 
25 for attracting and isolating wafers 2 so as to conform to tilting 
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of the cassette 20 and wafers 2; a vertical moving unit 14 for 
moving upward the wafer tweezer 17; and a horizontal moving 
unit 12 for moving horizontally the wafer tweezer 17. 
( 3 ) The wafer handling device for semiconductor manufacturing 
5 apparatus according to claim 2, wherein the vertical moving 
unit 1 4 is mounted to be freely erected and fallen to the horizontal 
moving unit 12; a tweezer unit 15 including the wafer tweezer 
17 is provided to this vertical moving unit 14; and the tilting 
unit 13 for erecting and falling the vertical moving unit 14 

10 is mounted thereto. 

3. DETAILED DESCRIPTION OF THE INVENTION 

[Industrial Field of Utilization] 

The present invention relates to a wafer handling method 
and a device for a semiconductor manufacturing apparatus, for 

15 example , for a single wafer type reactive ion etching apparatus . 
[Prior Art] 

In the semiconductor manufacturing process, only a 
predetermined number of wafers are housed in a cassette until 
the wafers are cut into a single chip with a dicing saw or a 

20 scriber. Thereafter, these wafers are sequentially processed 
while they are inserted or removed to and from the cassette 
and are exchanged between the cassette and apparatus . However , 
in order to simply insert and remove the wafers , it is required 
to provide a little larger width (generally, 2 mm) of groove 

25 for housing the wafers (recessed in vertical at the internal 



side wall of the cassette) rather than the thickness of wafer. 

Accordingly , the wafers housed in the wafer housing groove 
plays a little in the groove and the angle formed by the wafers 
erected in parallel to the groove and the wafers fallen on the 
contrary reaches up to 5.4 degrees. However, in view of 
protecting the cassette from being an excessive size, it is 
preferable to provide the interval of the wafer housing groove 
as small as possible . Therefore , the groove is usually recessed 
in parallel in the width of (3/16) -inch (4.76 mm) which is the 
narrowest width within the range in which the housed wafers 
are placed in non-contact condition with each other. 

The wafers are handled in each apparatus using the cassette 
as described above. In the case of manual handling, a worker 
manipulates the vacuum tweezer for attracting the wafers with 
fall of wafers taken into account. However, in the automatic 
handling, no consideration is taken for the falling profiles 
of wafers. 

[Problems to be Solved by the Invention] 

In the prior art, in the case of automatic handling as 
described above , no consideration has been taken for the falling 
profiles of wafers. Therefore, an accident that the wafers 
collide with the vacuum tweezers and thereby the wafers may 
be broken has been generated frequently depending on the falling 
profiles of the wafers in such area that the interval of wafers 
is unusually narrow (the wafers are closely placed almost to 
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be in contact with each other and there is scarcely a gap for 
insertion of vacuum tweezer among the wafers ) . 
[Means for Solving the Problems] 

The present invention has been proposed considering the 
5 problems in the prior art described above and an object of the 
present invention is to provide a wafer handling method and 
a device for the semiconductor manufacturing apparatus which 
cause no accident that the vacuum tweezer collides with the 
wafers to bring about breakdown thereof even when the cassette 

10 in the prior art is used. 

Namely, in the method of the present invention, 
a cassette 20, in which many wafers 2 are erected and housed 
through engagement with play within a wafer housing groove 18 
keeping a constant interval, is tilted for the setting so that 

15 the wafers 2 are fallen in one direction, the wafer tweezer 
17 tilted so as to conform to the tilting of the cassette 20 
and wafers 2 is moved downward and then inserted between the 
wafers, subsequently after the wafers 2 are attracted with the 
wafer tweezer 17, the wafer tweezer 17 is moved upward while 

20 it is attracting the wafer 2 to remove the wafer 2 from the 
cassette 20 , and then the wafer tweezer 17 is erected vertically 
together with the wafer and is then moved horizontally to enter 
the apparatus body. 

Moreover, the apparatus of the present invention has a 

25 structure, comprising: a tilting unit 13 for tiling a cassette 
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20 , inwhichmanywaf ers2areerectedandhousedthroughengagement 
with play within a wafer housing groove 18 keeping a constant 
interval, is tiltedsothat the wafers 2 aref alien in onedirection, 
and also for tilting the tweezer 17 for attracting and isolating 
5 wafers 2 so as to conform to tilting of the cassette 20 and 
wafers 2; a vertical moving unit 14 for moving upward the wafer 
tweezer 17 ; andahorizontalmovingunit 12f ormovinghorizontally 
the wafer tweezer 17. 
[Operation] 

10 Since the cassette 20 is set with a tilt so that wafers 

2 are fallen in one direction, a falling angle of the wafers 
becomes almost constant for all the waf ersbecauseit is restricted 
by a wafer housing groove 18 , while an interval of the adjacent 
wafers becomes almost equal to the interval of the wafer housing 

15 grove 18 of the cassette 20. Accordingly, the tilted tweezer 
17 can also be simply and surely inserted among the wafers. 
[Embodiment ] 

The preferred embodiment of the present invention will 
be described below by referring to an example of the single 
20 wafer type reactive ion etching apparatus of the semiconductor 
manufacturing apparatus . The present invention is of course 
not restricted thereto and may also be adapted to every kind 
of the apparatus including the wafer handling process . 

Fig. 1 is a perspective front elevation of the single 
25 waf er type reactive ion etching apparatus of the present invention . 
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In this figure, numeral 1 designates a semiconductor apparatus; 
11, a wafer handling device. At the center of the apparatus 
body, a vertical rotary etching unit 4 including four chambers 
3 is provided and a handling stage 5 is also provided in front 
5 of this unit . In front of a panel 6 , a control unit 7 is provided . 

First, the vertical rotary etching unit 4 will be briefly 
described. As illustrated in Fig. 3, a cover 8 is provided 
for opening and closing and the four chambers 3 are provided 
at the opposing internal surfaces of the body 4a and cover 8. 

10 The chamber 3 is rotated in one direction as illustrated. The 
wafers 2 are loaded or unloaded in a load- lock chamber at the 
position PI . Etching is conducted in the first andsecondetching 
chambers at the positions P2 and P3 . Lamp heating for preventing 
corrosion of aluminum alloy or the like is performed in a heating 

15 chamber at the position P4. 

Next, the handling stage 5 will be described 
briefly with reference to Fig. 1 and Fig. 2 . The handling stage 
5 is slightly tilted downward in this side to the 
apparatus as a whole (5 degrees in the design value) (refer 

20 to Fig. 5) . The left lower position in Fig. 2 is provided for 
the stage SI, to which the cassette 20 is set. On the stage 
SI, an orifra detecting unit 9 is provided and the wafer 2 is 
rotated after it is slightly lifted with a wafer height adjusting 
board 21 as illustrated in Fig. 4B to align the orientation 

25 flat of the wafer 2 housedln the cassette 20 . When the orientation 
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flat is aligned, the cassette returns again to the step SI and 
then moves toward the stage S2 in the right side of the stage 
SI. Movement of cassette 20 is realized with rise and fall 
and reciprocal movement of a first pedestal 10 provided at the 
5 lower side of the cassette 20. 

In the stage S2 , the cassette 20 is set to waiting condition 
for movement to the stage S3. When the position of stage S3 
becomes vacant after completion of the handling of the wafer 
2 in the stage S3, the cassette 20 is moved to the stage S3 
10 with a second pedestal 10a. In the stage S3, the wafers 2 are 
slightly lifted for adjustment of height . Thereafter , the wafer 
2 is handled one by one and is then supplied to the load lock 
chamber at the position PI of the vertical type rotary etching 
unit 4. 

15 When the wafers 2 are housed completely, the wafers are 

rotated by 1/4 turn and the first etching process is executed 
in the first etching chamber at the position P2. Here, when 
the greater part of etching is completed, the wafers are 
transferred to the second etching chamber at the position P3 

20 to perform the second etching process. During this period, 
the third wafer 2 is supplied in the load- lock chamber . Moreover , 
the second wafer 2 is moved to the position P2 to perform the 
first etching process. 

When the etching process is completed, the vertical type 

25 rotary etching unit 4 rotates again and the first wafer 2 is 
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moved to the position P4 . Here, the lamp heating is performed 
for prevention of corrosion of an aluminum alloy or the like. 
If such a process is not required, the wafer 2 passes this position 
without any process . Finally, the wafer 2 returns to the position 
PI and is then taken out from the chamber 3 at the position 
PI and housed to the original position of the cassette 20. As 
described above , when all the wafers 2 are processed completely, 
the cassette 20 in the stage S3 is shifted to the next stage 
S4 and is placed in waiting condition until it is shifted to 
the next apparatus with a worker. As described above, a series 
of processes are performed automatically. 

Next, a structure of the wafer handling device of the 
present invention will be described in detail with reference 
to Fig. 2. 

The wafer handling device 11 is allocated along the second 
pedestal 10a in the side of the stages S2 and S3. Namely, the 
wafer handling device 11 is configured with the horizontal moving 
unit 12, vertical moving unit 14, tilting unit 13 for raising 
and falling the vertical moving unit 14 and tweezer unit 15 
installed to the vertical moving unit 14. 

The tweezer unit 15 is configured with a horizontal arm 
16 which is horizontally bent in the shape of 
alphabet L and the wafer tweezer 17 vertically drooped from 
the end part of the horizontal arm 16. 

The horizontal moving unit 12 rotates a ball screw with 
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a motor to make the reciprocal movement . This horizontal moving 
unit 12 is provided with the vertical moving unit 14 which can 
be erected or fallen freely. For example, the vertical moving 
unit 14 is erected or fallen with the effect, for example, of 
5 a cylinder by the angle which is equal to the tilting angle 
of the handling stage 5 . 

Moreover, the verticalmovingunit 14 rotates , forexample, 
the ball screw with the motor as in the case of the horizontal 
moving unit 12 to move upward or downward the tweezer unit 15. 

10 The tweezer unit 15 is provided with a built-in vacuum pipe 
which is extended to the attracting surfaces of the wafer tweezer 
17. The cassette 20 is formed of a plastic material and the 
internal surface thereof is provided with a wafer housing groove 
18 in the width of 2 mm (refer to Figs. 4A and 4B) which is 

15 engraved in the interval of (3/16)-inch (4.76 mm). 

The operations of the apparatus of the present invention 
configured as described above will be described. 

Since the handling stage 5 is designed to be slightly 
tilted downward in this side (about 5 degrees) as described 

20 above, the wafers 2 housed in the cassette 20 being set to the 
stage S3 are almost erected at the maximum tilting angle to 
the wafer housing groove 18 as illustrated in Fig. 5. Since 
the falling angles are uniformed, the interval of wafers 2 
becomes almost equal to that of the wafer housing groove 18. 

25 For attraction of the first wafer 2, the wafer tweezer 
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17 which is tilted so as to conform to the tilting of the cassette 
20 as illustrated in Fig . 5 is moved downward under the condition 
described above with the vertical moving unit 14 and the wafer 
tweezer 17 is inserted as illustrated with the virtual line 
5 between the first and the second wafers . Thereafter, the wafer 
tweezer 17 is moved forward slightly with the horizontal moving 
unit 12 along the rear surface of the first wafer 2 (a pattern 
is formed on the front surface) and the upper end of the wafer 
is attracted with the wafer tweezer 17 through operation of 

10 a vacuum pump. 

Subsequently, the wafer 2 is taken out from the cassette 
20 by moving upward the wafer tweezer 17 with the vertical moving 
unit 14 . When the wafer reaches the upper dead point , a cylinder 
of the tilting unit 13 operates to vertically erect the wafer 

15 tweezer 17. Under this condition, the cylinder operates the 
horizontal moving unit 12 to send the wafer 2 into the load 
lock chamber at the position PI. In the load lock chamber, 
a wafer chucking pawl 19 of the chuck 19a holds the wafer 2 
but the vacuum condition of the wafer tweezer 17 is cancelled 

20 when the holding is completed. Accordingly, the wafer tweezer 
17 is isolated from the wafer 2 . 

Upon isolation from the wafer 2, the wafer tweezer 17 
is returned to the home position by the horizontal moving unit 
12 and is then tilted with the tilting unit 13. Thereafter, 

25 the wafer tweezer 17 is set to the condition to prepare for 
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insertion between the second and third wafers 2 . As described 
above, the wafer tweezer 17 supplies the wafers 2 sequentially 
to the load lock chamber. When the wafer tweezer 17 completes 
the process of the first wafer 2 and returns to the load lock 
5 chamber, it takes out the wafer 2 from the load lock chamber 
with the operations inversed from that described above and then 
houses the wafer 2 to the first wafer housing groove 18 of the 
cassette 20. Accordingly, the housing positions of the wafer 
2 when it is taken out and after it is processed are matched, 

10 and thereby subsequent wafer processes are simplified for the 
management by a computer. 
[Effect of the Invention] 

As is apparent from the above description, according to 
the present invention, the cassette 20, in which many wafers 

15 2 are erected and housed through engagement with play within 
the wafer housing groove 18 keeping the constant interval, is 
tilted for the setting so that the wafers 2 are tilted in one 
direction. Therefore, the present invention can provide the 
following advantages that the falling angles of wafers 2 become 

20 almost constant for all the wafers due to restriction by the 
wafer housing groove 18, interval of the adjacent wafers 2 
becomes almost equal to the interval of the wafer housing groove 
18 of the cassette 20, the wafer tweezer 17 can be simply and 
surely inserted into the wafers, and thereby an accident, in 

25 which the wafer tweezer 17 collides with the wafers 2 and thereby 
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the wafers 2 may be broken, can be eliminated absolutely. 

Moreover, as described above in the present invention, 
the wafer tweezer 17 which is tilted so as to conform to the 
tilting of the cassette 20 and wafers 2 is moved downward and 
5 is then inserted into the wafers, the wafer 2 is subsequently 
attracted by the wafer tweezer 17, the wafer tweezer 17 is 
thereafter moved upward together with the wafer 2 in order to 
take out the wafer 2 from the cassette 20, and the wafer tweezer 
17 is thereafter erected vertically together with the wafer 

10 and is then moved horizontally until it is sent into the apparatus 
body. The present invention can moreover provide the following 
effect even in the above configuration that even when the 
cassette 20 is tilted, the subsequent mechanism can employ the 
vertical system as in the case of the prior art and therefore 

15 tilting of the cassette 20 is completely free from any influence 
of the structure. 

In the present invention, only the cassette 20 is tilted 
and the wafers 2 are never set horizontally. Therefore, dusts 
are never deposited on the surface of wafers 2. 

20 4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an external perspective view of a semiconductor 
manufacturing apparatus of the present invention. Fig. 2 is 
an explanatory perspective view illustrating the essential 
portion of an embodiment of the apparatus in the present 

25 invention. Fig. 3 is a perspective view of the condition in 
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which a cover is opened in the vertical type rotary etching 
unit of the semiconductor manufacturing apparatus of the present 
invention. Figs. 4A and 4B are perspective view and front 
elevation of the cassette used in the present invention. Fig. 
5 5 is an explanatory diagram of the handling conditions by the 
apparatus of the present invention. 

In above figures, 
l..„..Semiconductor manufacturing apparatus; 

2. Wafer; 

10 ll......Waf er handling device; 

12......Horizontal moving unit; 

13 — Tilting unit; 

14 — Vertical moving unit; 
15......Tweezer unit; 

15 16......Horizontal arm; 

17 — Wafer tweezer; 
18......Waf er housing groove; 

20. Cassette. 




Semiconductor manufacturing apparatus; 
Wafer ; 
Chamber; 

Vertical type rotary etching unit ; 
Handling stage; 
Cover; 

11: Wafer handling device; 
20: Cassette; 



1: 
2: 
3: 

5 4: 
5: 
8: 




4: Vertical type rotary etching unit ; 
5: Handling stage; 

10: First pedestal (rise and fall movement, reciprocal 

movement ) ; 
10a: Second pedestal; 



11: 


Wafer handling device; 


12: 


Horizontal moving unit; 


13: 


Tilting unit; 


14: 


Vertical moving unit; 


15: 


Tweezer unit; 


16: 


Horizontal arm; 


17: 


Wafer tweezer; 


20: 


Cassette ; 



SI stage; S2 stage; S3 stage; 



Fig. 3: • 

3: Chamber (load lock .chamber) , Position PI; - - 
Chamber (first etching chamber). Position P2; 
Chamber (second etching chamber). Position P3 ; 
Chamber (heating chamber), Position P4; 




Fig- 5 : 




2: Wafer; 

17: Wafer tweezer ; 

18: Wafer housing groove; 

19: Wafer chucking pawl; 

20 : Cassette ; 
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* $ > «»*4»>x^-20r3IBItt*-fey h20© 
0 x/x-iRtti818©|S|fiS<fc til*S?L < ft 4 . *> x 
/v-'Nf-l7ffl^*/x-|!II'N(0»A^I3*io 
f&S&cfr&SUXKttfl. -> x /> - 2C9*/\-9 
-f *r-17a<3i£ <f 2*«it4if ? 

«k ■) « *< IB ft* t U * 1 1 \-5 *J jSL * * . 
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&V*T!8fi&tfreJ14CT*x^-;>.f«r-17* 
Jt# $ * T •> X /v- 2 -b y h 20* £ fflf. 

*-I7*StS«CftT. *©££© 
ttJST*¥&a&®i2*f*l53*T#s;>9 yPl 
OD-Ko v ^SrtC«>*/N~2*i&*)EC o 
-KPv^STttf t v ^19a ©$x/n-*-*„ 

* y^/fusa** 2 c &ctt«4<« 

«ft£7tfjaTr>xy\-';'-f«/-i7©JSC£*»?Rfc 
*} x /a - 2 **»|3!r *. 
«> x ^ - 2*&«ISJf*<!:$x/N-y-{<K-l7. 
12 CT*-A#*>-^ 9 
Wt&©13CT* x /\ ~— *y *i «/ ~17*f««$«fc». 
i2ftBiS3ttSO^*A-20lBIi:'5*/N- 
*-17*|*Ar*mG3*lT* . .C © J: o (C L 
T> •> x /n - 2 * d - K o v ^SiilftJStT 
fT<*C*«. SI 1 & B © * x /> - 2 ©*a3rt<3£ 



TW^^-tt^^x/N-y-fif-n^^T^-frT^ 
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x /x- * -f y-17*Jfc#£-£T* -fe v h20*&* 
x/x-2*&&IR>>.&*& % ^n-i|Mx 

LT**nm&©«aiatt(**±rara£a 

£57* < « *-fe y F20©«aecttLTH$P©g 
ft. * -fe v h20*Mtf fcfc'ltT* 0 . *x/v- 

a. m 4 0(a) . (b)«:*n^n*«^c(fiffl u*:* 
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